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Table 5.4-1 S8R T7—4%
ltem Unit Short Term Long Tera
Atomospheric temperature C 15 15
Velocity of the wind m,/ s 6 —
’[‘empérature gradient ‘C./m 0. 0033 0, 0033
Coefficient of the gas - 0. 65 0. 65
lifting
F\lel 23 40

(1) 7 Bl i

i o A& H B 3 E O
RS | (CREE

HEB | N |[NNE | NE [BNE ! E | ESE | SE | SSE
0.5—1.9 1,0 Lf 0,11 2.27 0.2 4.3} 0.8 3.2} 0.2
2.0-3.9 3.0 CD .71 01| 1,1} 0,2 2.8; 0.3 1L.57 0.0
4,0-5,0 5.0 041 0.0 0.3 0.0 Oﬁ 0.0 0.3 0.0
6, 0< 8,0 0.1 G0 011 G0y 0.7 0.31 0.4 0.0
S | SSW  SW | WSw W PAW M| NNW

0.56—1.9 1.0 .21 0.3 215:Q3 367 0.5 6.0 0.4
2.0-3.9 3.0 Cbh 0.7 0.1 3.7: 0.5 3.4, 0.2 2.0 0.2
4,059 5 0 0,21 0.1 2.6 0.2 1.8y 0.2 1.3: 0.1
&0< 6,0 .21 0.1 2,1 0,2, 2,41 0.2 1.2 0.}
(2) #% H U5

‘ R i) H O B (%)
bl | FRFAH R -

| HIEE
0.4> — 37,9
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Table b, 4-2

Data of Emission Sources ¢ '/: )

L BEA XS
H H B Part ] Part1l PartHl
MR GEAI R | Ton/h | 330 Wet. 6U | 440.0 Wet. 4U|  493.0 Wet
231 Dry. 6u | 3072 Dry. du| 3441 Dry
il oo | % 9.0 8.0 7.5
A —
M| H.O | % 115 12.8 1.4
o S
2 LW b | Wb | 2106000 | 2 08000 2, 217, 000
11
| % & | wiWh | L8800 | 1,844,000 1, 954, 000
T A — _
| niN/h | 2,106,000 | 2 290,000 2, 484, 000
B0 s | otwa | Lesoo0 | L9200 | 2,110,000
0. it ke/h 6, 930 7, 740 8,470
$0:0:=6%) | me/m'N 4,500 4, 840 4840
BOW M ®| % €10 <) 70 < B <
(GE) + Part I 2stackse

« () PIUEF B CHR 1 5 Bl ORISR EIEE,
FERPEAT AT, IR ERR L2

REFOWBEH




Table 5.4-2 Data of Emission Sources ( %/y )
2. MEAD |
(1) ARafideEBER SR

IR 5 BB | Partl | PartD | Parthl

ith 7 2R (§) | 10°Nn/h 1053. 0 2120.0 2500, 0

gy BBl C 140. 0 140. 0 145.0
o DA m 120, 0 200, 0 270. 0
MRMOBEE] m 5.8 6.7 8.6

gt g& | ks h 6930, 0 7740.0 8470. 0

DRMIEHENE | ke h 720. 0 1460.0 1400. 0

HWUAHEHE] k. h 1110, 0 230, 0 200, 0

(FF) Part Tid, 802 HIWHEERG U, 1 stack hoHHNT BRME Ui,

(2) BRERERE R

wiEsET | W {u Part | Part ]l Part Il

R B G | 10%m%/h 1053, 0 2290, 0 2484, 0

e A xmEl ¢ | 1400 100, 0 100, 0
R0 E 3 m : 120.0 200. 0 270.0
o R m 5.8 6.7 8.6

P iR | ke/h 2070. 0 2500, 0 1360, 0

ERERCWHEHE [ ke/h 720.0 1460, 0 1400. 0

FTOLAHHE]| keh 1110, 0 80, 0 20. 0

(i) Part 143, F B CHA F0EHRDS0: PEiRE Lic,
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Table 5.4-3

IRERAT AR (1)

FELHA-
(1) SOSMEDEAH LB (Crax ) + BEEE (Xuax )
T 2 e 6 1
B ] Stack|He (m) | Cuax (/1) | Xoax Clon)
Part1 | 2569 0.193 | (Total) 11.9 | (Total)
6m.s |Partll | 4190 0.081 | 0.280 | 20.7 12,6
Partll |  515.9 0. 059 26. 3
lehfideBan g% (Part 1 A
i 1 Stack| He (m) Cumax  (mg/m) Xmax  Chm)
Part 256, 9 0.193 | (Total) | 119 [ (Total)
6m/ s |[Partll | 3751 0,033 | 0223 | 183 12.0
Partll| 4561 | 0.012 2.8
PRifiakE % (Part T S0l
B | StacklHe (m) | Cuex (g/m) | Xuae Gm)
©PartI|  236.9 | 0.088 | (Tota) | 119 | (Total)
6m/s |Partll| 5.1 | 0,033 | 008 | 183 | 120
Part Il 456, 1 0.012 | o8




Table 5,4-3  BLEAIEEEER ( 2/ )

K
(@) 1RGO LBE (Cyax )« BEBE (Xuax )
i Bicis T R T
EEK Jg StﬁCk H &) (m) CMax (ﬂlg/ms) XMax (.klll)
Part 1 256, 9 0.170 | (Total) 11,9 (Total)
6m, s | Partll 419, 0 0.072 | 0.247 | 20.7 12,6
Partll |  515.9 0. 057 26. 3
RFCEREIE% (Parl T SO8AT)
B, ] Stack! He (m) Cuax (g i) Xyax  (km)
Part 256.9 | 0.170 | (Total) | 1L9 | (Total)
6m, s | Partll | - 3751 | 0.029 0. 197 18,3 12,0
Partlll 456, 1 0. 011 99, 8
fRiiaeE R E s Part 1 S0
A #| Stack| He (m) Cuax (mg/ni) Xuax k)
Part1{ 9256.9 | 0.051 | (fotal) | 1L9 | (TotaD
6m/ s |Partll 375.1 | 0,020 | 0.082 | 18.3 12,0
Partill | 456, 1 0.011 22.8




Table 5.4-3

JRHR TR ( °/8 )

RIE
(3) 24%?ﬁﬂf{§@ﬁjﬁﬁﬂlﬁﬁﬁ (CMnx ) ~ EE% (XM;X )
FSi bt 3% 1 st i
B 8l Stack | He (m) Cuax  (mgni) Kntax k)
PartI | 256.9 0.102 | (Total) | 1.9 | (Total)
6m,s | Partll | 419.0 0.043 | 0.148 | 20.7 12,6
Partll |  515.9 0, 031 26. 3
IRiGseE B E % (Part [ MGER)
B | Stack|He (m) | Cuex (e/md) | Xoes G
Part I 956, 0 0.102 | (Total) 1,9 | (Total)
6m./s |Partll | 3751 0.017 | o0.118 | 18.3 12.0
Partill | 456, 1 0. 006 22.8
IREELE A% (Part | BB
E“ ' Jg StaCk He (m) CM:x (mg/ﬂf) XMBR (km)
Part T | 2569 0,030 | (Total) | 1L9 | (Total)
6m, s | Part] 375, 1 0.017 | 0.049 | 1883 12,0
Part Il 456, 1 0. 008 99,8




Table 5. 4-4

SRR L (RO T- D

e I

NG L

Stack Cuax  (ng/nd)
Part I 0, 071 (Total)
Part 1I 0. 050 0, 166
Part | 0.046 |
BeRERE S (Part T SGEAT)
StaCk CMnx (mg/n'?)
Part 1)  0.071 (Total)
Part TI 0.018 0. 097
Part TN |  0.008
BTSRRI (Part T SUSH)
stﬁCk CME:_ (mg/n’f) ’
Part | 0. 021 (Total)
Part T 0,018 0. 048
Part W 0. 008




(1

AT 1 TR i

IH = e B 1| Partl Part Il Part Il Total
BREHEH S| He m 256. 9 419, 0 515. 9
PEI A A BB V| /s 16,7 25, 3 16.8 B
§% Bt | S0 | mg/m® 0. 193 0. 081 0. 059 0. 280
?ﬁ WHRRALA | NOK | mg/m® 0. 020 0,015 0. 010 0. 039
o WU A SPM | mg/n? 0. 031 0. 002 0,002 | 0033
i | BR ¥ | Xmax | km 11,9 | 207 26.3 12,6

Concentration Sectional Curve
{ng/m®)
3. 4988
@.3098¢
v, 20084
0.19086
o
[}
(2) WhEd:E itk

1g H s B | Partl Part 1l PartT Total
MR S| He m 256, 9 375. 1 456.1
HEHls A Al V| n/s 16,7 24,7 16.2 -

m | Y | S0: | mg/m® 0. 058 0,033 0,012 0. 093
%% EHRECH | Nox | mg/n’ 0, 020 0.010 0.012 0.047 |
& o A | SPM | mg/m® 0. 031 0, 001 0. 000 0.032
i | B B | Xmax | km 11,9 18. 3 22, 8 12,0
Concentration Sectional Curve
E.ZBég%gm ) - -
vvvvv NO.1
------ NO.2
_ - NO. 3
8. 1500 — TOTAL
B.10209

6.8500%

Fig. 5. 4-1
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(1) Bkt i

T’ Bl &% 8 hry Partd Part 1T Partll | Total
WREH ] e | m 266.9 419.0 516.9 T
PR AT AME L V| /s 16,7 26, 3 16, 8
i | BEEAREA | S0 | mg/m® 0.171 0.072 0. 052 0.247
% LRI | N0, | ne/ 0.018 | 0.004 0, 000 0. 034
MLV L A SR | ne/n’ 0,027 0,002 0. 001 0. 029
| IR B | Xmax | km 11,9 20, 7 26, 3 12,6

Concentration Sectional Curve
(mg/m*)
@.4000
a.30008
8.20808 "
@.10088
&

(2)  Hebhie BBk

Ig H e | HLOfY Part I Part 1T PartHl Total
MREME S| He m 256..9 375. 1 458, 1
PEH A REE ) V | n/s 16,7 24,7 16.2
¥ WREEER{LA [ S0 | mg/m® 0. 051 0. 029 0.011 0. 082
% | ERARIEY) | NO, | mg/wd 0.018 0.017 0. 011 0. 041
WU U A IS mg/m’ | 0.027 0. 001 0. 000 0. 028
rE | B A { Xmax | km 11,9 18. 3 29.8 12.0
Concentration Sectional Curve
( 3
B.Zﬁﬁgg{ )
-- NO.1
- NOL2
| — N0, 3
@.1568e ——- TOTAL
8.10808
8. 95008
f -
88.4



(1)

TG 4 0 35% L

9.15668

9.1000¢

IH H (el (Bt f1] Partl Part Il PartTii Total
NOWES | He | m | 2569 1190 | 519 |
?Jl LH HAHEL V /s 16 7 25, 3 16, 8 _ .
% RNt | S0, {mg/m’ | 0.102 0. 043 0,031 0.148
8 B | NOx | mg/n’ 0.01L | 0008 | 0.005 0. 020
LTV U A |SP | ne/n’ 0.016 0, 001 0.001 | 0.017
i BE | Xmax | km 1.9 20,7 26,3 12,6
Concentration Sectional Curve
B. 2mzmelJL -

@.85088
B
(2) Mrifiemstifte
i H alE T HL fif | Partl Part Il PartIl Total
R R S He m 256, 0 375. 1 456, 1
E_Eﬁiﬁz;é}&f A n/'s 16. 7 N 8.2 1 .
# | PR | 802 | mg/m® 0. 031 0.017 0. 006 0. 049
% SAFER{L4 | N0, | mg/m® 0.011 0. 010 0. 007 0.025
% iU A | SPY | ng/nd 0, 016 0, 000 0. 000 0,017
| B G | Xmax | 1.9 | 18.3 22. 8 12.0
Concentration Sectional Curve
o/ m®) .
. 2008062
--- N3.1
------ No.2
B —— N0.3
@. 158008 ——— TOTAL
¢.10986
0.05086
B

Fig.5,4-3
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(1) 305M

T Ho |8 ] Part] Part 1l Partll | Total
RS ES e | m 956, 9 375, 1 . 456.1 )
P AEE]l V | w/s 18. 7 24, 7 16. 2
gﬁg WAk | 0. | mg/m’ 0,193 0. 033 0.012 0, 223
2 BRI | NOx | mg/m® | 0,020 0,019 0,012 0, 047
LWV LA SH | ng/n’ 0. 031 0. 001 0. 000 0. 032
& | IR B 1 Xmax ki 11.9 18,3 22.8 12.0
Concentration Sectional Curve
3.435[3%@) -
—————— 0.1
- NO.2
- —— NO.3
8.308004 —~— TOTAL

8. zZoooe

8.10008
|
(2) 24B5RIIE |
] ] [

I8 E| OER | BL L Partl ¢ Partdl PartTl Total
WAEEE X He m 256. 9 3.1 ¢+ 461 1
HEM A AHE |V | n/s 16.7 24,7 16.2
g% migan b | S0. | mg/m’ 0. 102 0,017 0. 006 0,118
a5 | SRR | NOs | me/m’ 0,011 0, 010 0, 007 0. 025
% e U A | SPH | mg/n’ 0.016 0. 000 0. 000 0. 017
B | BA B | Xmax km 11.9 18. 3 22.8 12.0

' Concentration Sectional Curve
(0g/p®) :
a.'zae%gu‘m —
2 N0.1
------ H0.2Z
. i —- K33
_3.15%& w TOTAL
E.IE%E{—
9.05000
B g T e ot e oo s ameome oo
0.4 40.9 ) 60.% 84.9
(km)

Fig.5.4-4 IEMCGHEREE (Part 1 oA, Part I, MGG A



(1) Menate i 3%

Fig. 5. 4-5

Concentration Distribution Curve ((EYAH)

1 B |f& | # fir| Partl | Partll Partll | Total
Ui h e P | S0, | mg/m 0. 071 0. 050 0. 046 0. 166
(b | N0, [ me/n’ | 0.007 | 0.009 0.008 | 0.024
BV U A S| ng/n’ 0.011 0,001 0, 001 0.014
mof A fp - | - C C C C
B8 B | max | o 0.0 0.0 0.0 0.0
@ PARTII DA EB_B(F‘“) s e ey —— 8.0180
B e B.@7008
49.8 |- .
i /"/\ .
a |
\j
49.0 |- .
RO.Q ! ! 1 . i 1 |
§9.¢ 68.9 49.9 28.9 8 28.80 48%.¢ 69.2 EA.R
@ PARTIIOD A (Kn)
30.9 . r q : . . -~ B.91820
. —— @. 04290
R N [ @.87008
48.8 .
48.9 - -
£0.6 1 ] | i 1 ]
80.0 68.8 49.@ 20.2 @ 20.2 40.9 G9.2 g80.8
@ AN=— 7 2k )
88.0 . . . , . . ——— @.81e80 -
—— B.84238
-------- 8.87880

Fig.5.4-5

4a.8

B0.g

86.8 (9.0 40.¢ 28.9

e 20.8 48.9 6e.e &8.8

Concentration Distribution Curve (fESEED)
Hh—28




(2) e ¥ ik e

15 B lame|wm fr| partl | Parth Partll | Tot al
ot L | 502 | me/m’ 0. 021 0018 0. 008 0.048
B (e [N0x | ne/n® | 0.007 0,011__| 0.009 0. 026
L& LA LS [mg/m® | 0011 0. 000 0. 000 0, 012
(W H | - | - [ ¢ C C C
B\ w8 | Xoax | kn 0.0 0.0 0.0 0.0
O PARTIOA (k)
88.9 . : ' , . : —- §.01009
—— 0.840603
-------- 0. 67080
48.9 -
1} &
48.9 _
84.8 1 ! 1 1 1 ]
8.8 69.9 48.0 28,9 B 28.8 48.86 659.8 39.9
@ PARTHDA (Ka) -
: 89.@ i I T T T I -—-- @.01088
—— 4. B34848
N (N 8. 7008
48.0 —
8
48.8 |- A
80.8 1 | 1 i i .I
0.8 0.0 4B.8 28,9 & 28.8 40.0 6B3.0 88.8
@)(}I/:»'_‘ﬁﬁff’; (Kn} )
3.8 . T : y . ' —— B. 018008
—-— @, 84809
| - B.07008
48.8 |- _
[£] \\\/l
40.6 |- A
80.8 i 1 t 1 l L
80.0 68.0 43.0 28.0 @ 2B.0 4p.8 68.9 g0.0
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5506 B M LB K B AR AR RT

8. 1 Hk A B B 6 A R B I
A s RBII BT B RNHHERRE O MR R OB & B 1
RO — & AP E A BB R AR AT 5 7 ORAH T ORE AT o
UL RIS OIS, 4 STHIUR Y “BLlP BRSOl
2 d BN uTkﬁ%ﬁﬁmjmﬁmﬁﬁ\&ﬂwﬁ%m?o

(1) i B IR

O r#HB 4,200  keal/kg (dry base)

_ 3,680 keal/kg (air dry base)
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Table 6.1-1 Dasign Condition of FGD Units
Design Condition
tem Unit Part II part ITI
for 1 Unit
1. | capacity of Power Plant My 110 500
2. | FGD Process - Wet-Limestone- Wet-Limestone-
Gypsum Gypsum
3, | Total Gas Flow Rate mfh, wet 521,000 2,127,000
(530,000)" {2,300,000)*
FGD Inlet Flue Gas Rate " 417,000 2,127,000
' (440,000 (2,300,000)"
4. | Inlet Flue Gas Temperature °g 190 170
5. | Inlet Flue Gas Composition
Hy0 volz 13.0 13.4
0, volZ 8.0 7.5
SOZ {as 0,=61 & Dry base) mg/me, dry 4,840 4,840
HF ¢ ' " y | mgima, dry 94,6 94.7
HCLl ¢ m y | mg/mdy, dry 19.1 19.1
505 ( = ) | mgimdu, dry 48,4 48.8
6. | 50, Removal Efficiency 4 ‘ 70 (91" 85
7. | Dust Concentration’
Outlet of the Existing EP | mg/m’, dry <100
8. | Absorbent - Limestone
Purity F4 967 or more
“Grain $ize ¢ mm 22.5 - 80
9. | Gypsum To be discarded To be used as the
: material of
gypsum board
10. | Outlet Flue Gas Temperéture_ oq 100
~at the Inlet of the Stack
1;. Cl Concentration in Make-up mg /e 27
Water .

* Flue gas flow rate in { )} is the normal value.

*k

Figure in |
GGH leakage.

} shows the value with consideration of the duct by-passing and



Table 6.1-2 Design Performance of FGD Units

Design Performance
Item Unit
foPrﬂrlt UInIit Part 111
1. | Capacity of Power Plant ] 110 500
2. | Gas Flow Rate nﬁN[h, wet 417,000 2,127,000
3. | Inlet Gas Condition _
Temperature °C 1§0 170
80, (as 0,=62 & Dry base) mg Jmy 4,840 4,840
*$04 ¢ " ) mg Jmn 48.4 48.4
Dust Load mglmﬁi 100 100
4. | Qutlet Gas Condition
Temperature °C 100 .100
50, (as 0,=61 & Dry base) “ mg fm3y 1,452 726
505 ( " ) “mg Jm*y 24 24
Dust Load mglnﬁN, dry’ ..40 40
5. | S0;, Removal Efficiency z 70 85
6. | cals (Injected Ca/Treated §) - 1.06 1.06
7. | braft Loss of FGD Plant mmAq 250 230
8. | Gypsum Slurry t/h 4,27 22.73
Remarks: The value with the * mark is the assumption with 17 of the.SO3 cbhferéidn.rate

in the boiler (furnace), and it is necessary to measure the actual 803
concentration in flue gas at the definite design stage in order to consider
the prevention measures from corrosion condition of the flue gas line (ie:
inner surface of flue gas duct and GGH elements.)



Table 6.1-3 Design River Water Analysis

Item Unit Anaysis

COD-Mn ' mg /¢ 8.0
COD-Cr mg /¢ 62

Total Hardness CaC0y mg /o 150
Na mg /¢ - 290
K mgly 20.0
Ca mg /¢ 43.0
Mg . _ mg /e 16.0
S mg /0 : 0.2
c1 - _ mg /e 27.0
50, ' mg /¢ 91.0
55 : mgfe <1

Note: The above guality is determined by the values
from the sample analysis of river water.
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Table 6.3-1 Specification of Major Equipment for
FGD System of Meinik Power Station

(1/9)

Equipment

Specification

{ Part II ]
IT - 1 Absorbing System

1)

2)

3)

4)

5)

6)

Iy

8)

Absorber
Number
Type
Dia. x Height
Capacity

Absorber Recirculation Pump
Number
Type
Capacity
Head
Motor

Absorber Bleed Pump
Number
Type
Capacity
Head
Motorx

Agitator for Absorber Recir. Tank
Number

Type
Motor

Oxidation Agitator on Absorber
Number
Type
Motor

Oxidation Air Blower (Common for 2 Units)
Number
Type
Capacity
Head
Motor

Slurry Holding Tank (Common for 4 Units)
Number
Type
Capacity

Slurry Holding Tank
Transfer Pump (Common for 4 Units)
Number
Capacity
Head
Motor

1 x & Units

Spray Tower

d B8.0mx H 22.5m
440,000 m*/h

4 x 4 Units
Centrifugal
30 m*/min
20 m

145 kW

4 + 4 Stand-by
Centrifugal
0.55 m’/min

15 m

45 kW

2 x 4 Units
Horizontal Axial Propeller
30 kW

3 x 4 Units
Horizontal Axial Propeller
30 kW

2 + 1 Stand-by
Rotary Blower
22 m3/min

0.6 kg/cmig
110 kW

1
Vertical Cylinder
1,770 w3

1 + 1 Stand-by
Centrifugal

13 m3/min

23 m

75 kW




(2/9)

Equipment

Specification

1

1

11

9)

0)

1)

1)

2)

3)

4)

8)

Absorber Area Draln Pit
(Common for 2 Units)

Number

Type
Capacity

Absorber Area Drain Pump
(Common for 2 Units)
Number
Type
Capacity
Head
Motor

Emergency Head Tank
Number

Type
Capacity

2 Gypsum Recovery System

Centrifuge (Comon for 4 Units)
Number
Capacity (as dry Gypsum)
Motor
Centrifuge Filtrate Pit
: (Common for 4 Units)
Number
_Type
Capacity

Centrifuge Filtrate Pump
(Commen for 4 Units)
Number
Type
Capacity
Head
Motor

Blow Down Tank (Common for 4 Units)
Namber
Type
Capacity

Blow Down Pump (Common for 4 Units)
Number
Type
Capacity
Head

1 x 2 Units
Underground Concrete Pit
22 m?

)l x 2 Units
Centrifugal
2.4 m’/min
20 m

15 kW

1 + 4 Units
Vertical Cylinder
5 m?

4 + 1 Stand-by
1,200 kg/h/batch
160 kW

1
Vertical Cylinder
88 m’

1 + 1 Stand-by
Centrifugal
2.7 m*/min

38 m

30 kW

1
Vertical Cylinder
1.2 m?

1 + 1 Stand-by
Centrifugal
0.01 m*/min

20 m




(3/9)

Specification

Equipment
IT-3 Draft System
1) Boost Up Fan

Number 1 x 4 Units
Type Axial Flow
Capacity 13,700 m*/min
Head 270 mmAq
Motor 700 kW

2) Flue Gas Reheating System

Number
Type

Capacity
Motor

3) Bypass Damper
Number
Type
Material

4) Inlet Isolation Damper
Number
Type
Material

5} OQutlet Isolation Damper
Number

Type
Material

IT - 4 Auxiliary System

1) Make-up Water Pump (Common for & Units)

Number
Type
Capacity
Head
Motor

2) Air Compressor (Common for 2 Units)

Number
Type
Capacity
Pressure
Motor

1 x 4 Units

Rotary Regenerative type
Gas to Gas Heat Exchanger
5.0 x 10% Kcal/h

5 kW

1l x 4 Units
Multi Louver
Corten

1 x 4 Units
Multi Louver
Carbon Steel

1 x &4 Units
Multi Louver
Corten

1 + 1 Stand-by
Centrifugal
2.3 m*/min

20 m

15 kW

2 + 1 Stand-by
Reciprocating
50 m°n/H

7 kgfcemig

a0 k¥




{(4/9)

Equipment

Specification

[ Part IIX ]
IIY - 1 - Absorbing System

1) Absorber
Number
Type
Dia. x Height
Capacity

2) Absorber Recirculation Pump
Number
Type
Capacity
Head
" Motor

3) Absorber Bleed Pum
Number
Type
Capacity
Head
Motor

4) Agitator for Absorber Recir. Tank
Number
Type
Motor

5) Oxidation Agitator on Absorber
Number
‘Type
Motor

6) Oxidation Air Blower
- Number '
Type
Capacity
Head
Motor

7) Slurry Holding Tank
Number
Type
Capacity

8) Slurry Holding Tank
Transfer Pump
“Number
Type
Capacity
Head
Motor

1

Spray Tower

¢ 18.1mx H 26.8 m
2,300,000m/h

8
Centrifugal
74 m3/min
21 m

390 kW

1+ 1 Stand-by
Centrifugal
2.9 m*/min

28 m

37 kW

&
Horizontal Axial Propeller
30 kW

8
Horizontal Axial Propeller
30 kW

1 + 1 Stand-by
Rotary Blower
220 m*/min

0.6 kglcmlg
310 kW

1
Vertical Cylinder
2,200 m?

1
Centrifugal
4.3 m3/min
23 m

30 kW

617




(5/9)

Equipment

Specification

9) Absorber Area Drain Pit
Number
Type
Capacity

10) Absorber Area Drain Pit Pump
Number
Type
Capacity
Head
Motor

11) Emergency Head Tank
Number
Type
Capacity

ITT - 2 Gypsum Recovery System

1) Centrifuge
Number
Capacity (as dry Gypsum)
Motor

2) Centrifupe Filtrate Pit
Number
Type
Capacity

3) Centrifuge Filtrate Pump
Number
Type
Capacity
Head
Motor

4) Blow Down Tank
Number
Type
Capacity

8) Blow Down Pump
Number
Type
Capacity
Head

1
Underground Concrete Pit
100 m?

1
Centrifugal
5.5 m’/min
20 m

55 kW

1 V .
Vertical Cylinder
22 m?

5 + 1 Stand-by
1,200 kg/h/batch
160 kW

1
Vertical Cylinder
147 m

1 + 1 Stand-by
Centrifugal
4.9 m’/min

I m

55 kW

1
Vertical Cylinder
1.2 m

1 + 1 Stand-by
Centrifugal
0.1 m*/min .
20m




(6/9)

Equipment Specification
IIT1 - 3 Draft System
1) Boost Up Fan
Number 2
Type Axial Flow
Capacity 34,200 m’n/h
Head 290. mmAg
Motor 1,570 kW
2) Flue gas Reheating System
Number 2
Type Rotary Regenerative type
Gas to Gas Heat Exchanger
Capacity 17.3 x 10% kcalfh
Motor 22 kW
3) Bypass Damper
Number 1
Type Multi Louver
Material Corten
4) Inlet Isclation Damper
Number 2
Type Multi Louver
Material

5) Outlet Isolation Damper
Number

Type
Material

IIT - 4 Auxiliary

1) Make-up Water Pump
Number
Type
Capacity
Head
Motor

2) Air Compressor
Number
Type
Capacity
Pressure
Motor

Carbon Steel

2
Multi Louver
Corten

1 + 1 Stand-by
Centrifugal
2.3 m¥/min

20 m

i5 kW

1+ 1 Stand-by
Reciprocating
150 my/h

7 kglem®g

170 kW




(719)

Equipment Specification
[ Common for Parts II and IIX]
C - 1 Limestone Preparation System
1) Limestone Siro
Number 1 .
Type Vertical Cylinder
Capacity 200 m?

2) Limestone Crusher
Number
Type
Capacity
Motor

3) Crushed Limestone Siro
Number
Type
Capacity (for Par IIfPart III)

4) Limestone Mill
Number
Type
Capacity
Motor

5) Limestone S5lurry Tank
Number

Type

Capacity (for Part II/Part III)

6) Limestone Feeder
Number
Capacity (for Part II/Part III)

7) Limestone Feeder
Number
Type
Capacity (for Part IT/Part III)

8) Limestone Slurry Pump
Number
Type
Capacity (for Part II/Part III)
Head

9) Dump pit
Number
Type
Capacity

10) Limestone Storage Yard
Number
Capacity

1+ 1 Stand-by
Hammer Type
24.0 t/h

130 kW

2
Vertical Cylinder
78 m/90

2+1 Sténd—by
Wet type Ball Mill

13.7 t/h
550 kw
.2

Vertical Cylinder
190 m>/320 m’

2 .
10.3 t/h [ '13.7 t/h

1
Belt type
10.3 t/h [ 13.7 t/h

2

Submerged

0. 3m*/min / 1.5 m*/min
26 m

1
Underground Concrete Pit
380 m*

30 mx 25 m
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Equipment

Specification

¢ - 2 Gypsum Recovery System

1)

2)

3)

4)

1)

¢ -

1)

2)

3

4)

3}

Gypsum Storage Silo
Number
Type
Capacity

Gypsum Conveyor (from Centrifuge
to Gypsum Storage S5ilo)
Number
Type
Capacity

Reclimer (Inside the Silo)
Number '
Type
Capacity

Gypsum Conveyor (for Discharge)
Number
Type
Capacity

3 Adxiliary System

Make-up Water Tank
Number
Type
Capacity

4 Waste Water Treatment System

Waste Water Storage Pit
'Numbgr
type
Capacity

Adjustment Coagulation Pit
Number
Type
Capacity

Sedimentation Pit
Number
Type
Capacity

Neutralization Pit
Number
Type
Capacity

Sludge Thickner
Number
Capacity

2 Units

Vertical Cylinder

¢ 17.0 m x H 25 m (3,000
tons)

4
Belt type
108 t/fh

2
Screw type
500 t/h

2
Belt type
450 t/h

1
Vertical
280 m’

Cylinderx

1
Concrete
300 m

Basin

1
Concrete
9 m?

Basin

1
Concrete
60 m°

Basin

1
Concrete
10 m?

Basin

1
0.4 m*fh




(9/9)

Equipment Specification
C -~ 5 Electrical System
1) FGD Transformer (110 kV Incoming) :
Number 2 Units
Capacity of Windings 5 Tap
Rated Voltage 110 kV § 6-kV
Capacity 35 MVA
2) Discomnecting Switch _
Number 25 sets
Rated Voltage 110 kV

3) Switchgears
Rated Voltage (M/C / PfC | MCC)

4) Battery
Number
Rated Voltage
Capacity

5) Charger
Number
Type
Capacity

C - 6 Control & Instrumentation

1) Control Desk
Number

Type
CRT (Cathode Ray Tube)

2) Controller
Type

3) Relay Pamnels
Type

4) CVCF (Constant Voltage
Constant Frequency)
Number
Type
Capacity

7.2 [ 0.415 [ 0.415 kV

5 sets
0.1 kV
500 AH 1_10 A

5 sets
Thyristor Rectifier
50 kVA

5

Steel Plate'Desk'Type
1 CRT for each Desk

Self-standing Steel Plated
Digital Controller

Self—standing Steel Plated
Hard-wired Type

5
Thyristor Inverter Type
25 kVA '
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Table 6.5-1 Planning Discharged Water Quality fromm Waste Water Treatment

Ttem Unit Value
1 Discharged Water Rate it/h 9
2 CoD mg /0 30
3 cl~ mgfe 10,000
4 F- mg /e 55
5 pH - 5.8 ~ 8.6
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Table 6.5-6  GAS REUEATER PERFORMANCE DATA
{Part ]
Location
: A B C D
[tem
1. Gas Plow Rate (Wet) (mN/h) 416, 800 406, 800 | - 439,900 449, 500
2.Gas Temp, (°C) 1990 158 57 a0
(Part HI}
Location o
_ A B C D
Item
1. Gas Flow Rate (Wet) (m®N/h) 2,206,000} 2, 152,000 2,282 000 2, 336,000
2, Gas Temp. (°C) 170 126 ah 100

BU

®

Gas Reheat

"

FGD
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Tahle 6.5-7 Caleufation for the Confirmation of Short-Gircuit Current

110kY
Pa_rt If Part il
FGD Ty FGD Tr
35 MVA 35MYA
10% 10%
Part I | Part Il [j
#7,8 M/C A ¥ #9,10 M/C PartHl M/C |o]"Open”

By Ei“Close" “Close"
O ()

Fault current at Point A

35 MVA x 100

V3x6.3 kVx10Z 320 KA v v v . e e e e e (1)

Fault current at Point B

(Fault current at Point B}

= (Fault current at Point A) + {Current due to motor contribution)
With 107 redundancy of Transformer and motor load factor of 90%

is assumed, motor contribution is;

-39 WA x 0.9 = 28.6 MVA

{1+0.1)

Thus IM is;

28.6 MVA x 100
Vv3x6.3 kVx25%

= 10.5 kA



Thus, the fault current at Point B is;

In

i

Ixn + IM.

“32.0 kA + 10.5 kA
42.5 kA

It

Result {1i) is above 40 kA, the additional 63 kA interrupting
metal-clad switchgears should be installed.



Takle 6.5-8 Calculation for the Confirmation of Voitage Drop

The VOltage_drop of the metal-clad busbar at the start of BUF, the

largest'

auxiliary equipment is  calculated for confirmation.

Calculation is made by using a formula given below.

{Calculation]

cosd’

cosd”

22
R/X

ycosh @

e—w—v—‘

3¥Z ¢ R " D ’
iz {( ——iﬁcos Jco ¢+ sd)Kco&tb}
_ I ~_41_~ . !
i ycos¢)s ing +y'cos¢'KSin¢”_

Voitage drop (%)
 Transforme£ capacity (MVA)
Power factor at starting. the equipment largest in
capacity (BUF), which is assumed to be 0.15
Mean pdwér factor of other equipment, which is assumed
to be 0.85
Transformer impedance, which is assumed to be 10 (X)
R-to-X ratio of transformer, which is assumed to be
0.1
Power of the equipment largest in_capacity = 1.9 kW
© (BUF) ' 7 o '
Efficiency x power factor of the equipment largest in
capacity.(BUF), which is assumed to be 0.85
Ratio_of'rated current to starting current of the
equipment largest in capacity (BUF), which is assumed

"to be 6.5

The voltage drop is thus calculated as follows:

35~ x0.53+
¢ 0.

g=20
35

[0.1x{(35--1-% ) x0.85+ 2 x6.5x0.15}+

0.85 0 85

1.9 1.9 X6.5%0.99} ]

85" " 0.85

=9.9 (%)
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